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Abstract of EP0660284 

An intruder detection system for sensing infrared 
radiated by an intruder through a window-pane 
and detecting the intrusion through the reception 
of an output from the infrared sensor, in which 
the system includes a light emitter for projecting 
infrared ray toward a detection area, and a light 
acceptor for receiving at least part of the infrared 
ray projected by the light emitter through an 
obstruction detection optical path, the light 
emitter and the light acceptor being located in 
opposite positions with respect to the window- 
pane. 
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Infrared human detection system. 

@ An Intruder detection system for sensing in- 
frared radiated by an intruder through a win- 
dow-pane and detecting the intrusion through 
the reception of an output from the infrared 
sensor, in which the system includes a light 
emitter for projecting infrared ray toward a 
detection area, and a light acceptor for receiv- 
ing at least part of the infrared ray projected by 
tiie light emitter through an obstruction detec- 
tion optical path, ttie light emitter and the light 
acceptor being located in opposite positions 
with respect to the window-pane. 
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FIELD OF THE INVENTION 

The present invention relates generally to an In- 
truder detection system, and more particularly to a 
passive type intruder detection system for securing 
detection even If any obstruction intervenes between 
the detector and an intruder. 

BACKGROUND OF THE INVENTION 

An intruderdetection system is commonly provid- 
ed with a light receiving window having a light trans- 
missive pane (hereinafter refen'ed to as Vindow-pa- 
ne") through which an acceptor receives infrared ray 
radiated by an Intruder passing through a detection 
area. It may happen that an intruder who knows the 
presence of a detection system deliberately covers 
the window with a non-transmlsslve material such as 
cloth so as to disable the detection system. Such an 
obstruction may inadvertently happen owing to wind 
or any other cause. As a result, an alarm will fail, an 
automatic door will not open, or no signal is transmit- 
ted to a contract security service. 

In order to obviate an obstruction to the detection 
system, Japanese Patent Publication Kokai No.4- 
1 90500 discloses an intruder detection system which 
Is additionally provided with a light emitter spaced 
from the window. The light emitter projects light at in- 
tervals. The detection system also incorporates a 
checker for receiving the light from the light emitter In 
synchronism with the emission of light. This system is 
disadvantageous in requiring extra equipment such 
as a light-emitter and a checker, thereby complicating 
the structure and increasing the production cost. 

Japanese Patent Publication Kokai No.2-287278 
teaches the provision of a light emitter adjacent to a 
light acceptor within the window frame so as to know 
the presence of a probable obstacle by detecting any 
increase In the light reflection upon the obstacle. 
However, if the cover is black cloth or any other light 
absorptive material, this anti-obstruction system will 
not function because of detecting no Increase In the 
reflecting light. 

A further proposal identified by International 
Publication No. WO 88/03301 discloses a burglar 
sensor having a light emitter provided outside the 
window so as to monitor any increase in a reflecting 
light upon a probable cover or caused by any other ob- 
structive act. This device has the same disadvantage 
as the last-mentioned system, in that if the used cover 
Is black, the amount of the reflecting light do not in- 
crease, thereby failing to detect the presence of mal- 
icious covering. 

There can be two kinds of obstruction; one is to 
coverthe window directly with a non-transmissive ob- 
ject, and the other is to place an obstructive covering 
between the light emitter and the light acceptor, at 
some distance from the window. 



SUMMARY OF THE INVENTION 

Accordingly, the present invention is to provide a 
passive type intruder detection system capable of se- 
5 curing the detection of an intruder even if the window 
is deliberately or inadvertently covered with a non- 
transmissive material. 

According to the present Invention, there is pro- 
vided an intruder detection system for sensing in- 
to frared radiated by a human intruder through a win- 
dow-pane and detecting the intrusion through the re- 
ception of an output from the infrared sensor, the sys- 
tem including a light emitter for projecting infrared ray 
toward a detection area, and a light acceptor for re- 
15 celving at least part of the infrared ray projected by 
the light emitter through an obstruction detection opt- 
ical path, the light emitter and the light acceptor being 
located in opposite positions with respect to the win- 
dow. 

20 Even if a light absorptive cover Is placed directly 
on the window-pane or at a distance therefrom, the In- 
trusion detection is secured. 

BRIEF DESCRIPTION OF THE DRAWINGS 

25 

Figure 1 is a view, vertically In cross-section, of 
an optical section Incorporated in the Intrusion 
detection system according to the present inven- 
tion; 

30 Figure 2(A) Is a front view showing a prism lens 

on an enlarged scale shown In Figure 1 ; 

Figure 2(B) is a cross-sectional view taken along 

the line c-c in Figure 2(A); 

Figure 3 is an explanatory view exemplifying an 
35 optical action performed by the embodiment 

shown in Figure 1; 

Figure 4 is an explanatory view exemplifying an 
optical action performed by an obstructive act; 
Figure 5 is an explanatory view exemplifying an 
40 optical action performed by another type of ob- 
structive act; 

Figure 6 is a block diagram showing an electric 
circuit for detecting an obstructive act; 
Figures 7(A) to 7(E) are diagrammatic views 
45 showing the actions of the electric circuit shown 
in Figure 6; and 

Figure 8 is a view, vertically in cross-section, of 
another optical section showing an action there- 
of. 

50 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to Figures 1 to 3, the exemplary detect 
55 tion system is designed to be placed on a wall. A hous- 
ing 1 includes a back plate 1 A placeable on a wall and 
an eaves-like plate IB projecting forward. The hous- 
ing 1 is provided with a mounting plate 2 in parallel 
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with the back plate 1A, and with a window-pane 3 
made of a polyethylene sheet having a Fresnel lens 

4 formed on the back thereof. A PIR (passive Infrared 
photosensor) sensor is disposed at a focusing posi- 
tion of the Fresnel lens 4. The window-pane 3, the 5 
Fresnel lens 4 and the PIR sensor 5 constitute an in- 
truder detection system. 

A light emitter 7 which consists of an infrared 
emitting diode Is fixed to a lower end of the mounting 
plate 2, and a prism lens 8 disposed in front of the io 
emitter 7. A light acceptor 9 which consists of an in- 
frared receiving diode is fixed to an upper end of the 
mounting plate 2, The reference numeral 10 designa- 
tes a reflecting mirror which reflects light from the 
light emitter 7 and allows it into the acceptor 9 as is 
shown in Figure 3. 

As shown in Figure 2(A), the prism lens 8 includes 
a lens portion 82 for allowing light to pass straight 
therethrough and a prism portion 83 for allowing light 
to diagonally deflect upward. 20 

Refening to Figure 3, the optical action of the ex- 
emplary system will be described: 

If an intruder passes through a detection area, 
the infrared ray radiated by the intruder passes 
through the window-pane 3, and is focused by the 25 
Fresnel lens 4. Then it is received by the PIR sensor 

5 which generates a signal. The light emitter 7 and 
prism lens 8 project light both in an open optical path 
(A) and a dosed optical path (B). If no obstructive ob- 
ject intervenes In the optical path (A), the light Is pro- 30 
jected into the open optical path (A) and disperses 
without being received by the acceptor 9. Part of the 
light from the light emitter 7 is projected into the 
closed optical path (B), and after reflecting upon the 
mirror 10, it is incident to the acceptor 9. The path 35 
from the light emitter 7 to the light acceptor 9 through 

the reflecting mirror 10 constitutes an obstacle detec- 
tion optical path 13, which are indicated by the ar- 
rows. 

Referring to Figure 4, a counteraction against an 40 
obstructive act will be described: 

An obstructive object 11 is placed at a distance 
from the window-pane 3 so that the PIR sensor 5 may 
fail to receive the infrared radiated by an intruder 
passing through the detection area. The light in the 45 
open optical path (A) reflects upon the obstructive 
object 11 , and part of it is received by the acceptor 9, 
thereby increasing the amount of light received in the 
acceptor 9. 

Referring to Figure 5, a counteraction in response so 
to another type of obstructive act Intended to directly 
cover the window-pane 3: 

An obstructive cover 11 is placed directly on 
the window-pane 3, so that the PIR sensor 5 fails to 
receive infrared radiated by an intruder passing ss 
through the detection area. The obstructive cover 11 
also blocks the dosed optical path (B), thereby de- 
creasing the amount of light received in the acceptor 



9. 

Referring to Figure 6, the light emitter 7 emits 
light upon reception of outputs of a pulse generator 
1 2. The interval of time T is preferably 0.01 to 1 0 sec- 
onds. A short period of time T does not enhance the 
accuracy of detection but results in the consumption 
of electricity in emitting light constantly. Along period 
of time T is disadvantageous in that if an intruderstole 
into the site immediately after the window Is covered, 
the intruder cannot be detected by the PIR sensor 5. 
In this case, an alternative way is to inform a contract 
security service of the detection of an obstructive act 
as soon as it is detected. The acceptor 9 receives part 
of the lightfrom the light emitter 7 that passes through 
the obstade detection optical path 13. The output of 
the acceptor 9 is stepped up by an amplifier 14, and 
a peak value output of the amplifier 14 is held by a 
sample holding circuit 15 which Is operated in syn- 
chronism with the pulse generator 12 and the pulse 
output. A window comparator 16 removes compo- 
nents existing between those at low level (Th-L) and 
at high-level (Th-H) 

In this way, the window comparator 16 outputs 
signals when any component above and below these 
levels are input. An output circuit 1 7 outputs an obsta- 
cle detection signal in response to the outputs of the 
window comparator 16. 

Referring to Figure 7, various waveforms of sig- 
nals will be explained: 

Figure 7(A) shows a waveform of the output of 
the pulse generator 1 2, and Figure 7(B) shows that of 
the amplifier 14 wherein the wavefomi indicated by 
(j) is obteined when no obstruction is present, that in- 
dicated by (2) is obtained when an incident light in- 
creases owing to the addition of a reflecting lightfrom 
an obstede object (Figure 4), and that indicated by ® 
is obteined when an incident light decreases owing to 
the presence of an obstede (Figure 4). Figure 7(C) 
shows the waveforms of outputs of the sample hold- 
ing circuit 15, wherein those indicated by G), (2), and 
(D correspond to those indicated by (3), and (3). 

Figure 7(D) shows the waveforms of signals input 
to the window comparator 16 wherein the levels Th- 
H and Th-L are shown for the upper limit and lower 
limit. Figure 7(E) shows the waveforms of outputs of 
the window comparator 16 in correspondence to the 
stetes shown in Figure 7(D). 

Figure 8 shows another example of the embodi- 
ment which is characterized by the fact that no open 
optical path or dosed optical path is separately pro- 
vided unlike the example shown in Figure 3 but in- 
stead of them, a relatively wide path is singly used 
without having the prism lens 8. The wide range of 
path covers a space from the detection area up to the 
surface of the window-pane 3. Partofthe upward light 
from the light emitter 7 is incident to the acceptor 9 
when no obstructton is placed. 
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Claims 

1 . An intruder detection system for sensing infrared 
radiated by a human intruder through a window- 
pane and detecting the intrusion through the re- s 
ception of an output from the infrared sensor, the 
system comprising a light emitter provided out- 
side the window so as to project infrared ray to- 
ward a detection area, a light acceptor provided 
inside the window, the light emitter and the light io 
acceptor being optically connected to each other 

by an obstruction detection optical path. 

2. An intruder detection system for sensing infrared 
radiated by a human intruder through a window- is 
pane and detecting the intrusion through the re- 
ception of an output from the infrared sensor, the 
system comprising a light emitter provided inside 

the window so as to project infrared ray toward a 
detection area, a light acceptor provided outside 20 
the window, the light emitter and the light accep- 
tor being optically connected to each other by an 
obstruction detection optical path. 

3. The intruder detection system according to claim 25 
1, further comprising a prism lens provided in 
front of the light emitter so as to produce an open 
optical path and a closed optical path. 
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Fig. 2(A) 




Fig. 2(B) 
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Fig. 3 
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Fig. 4 
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Fig. 5 
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